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This invention relates to a slag produced nrtlflcally 
as a raw material for the production of mineral fibres. 

Slags used for the production of slag wool and rock 
wool are proluced by melting line, sand and other aineral 
materials in suitable proportions to produce a readily nelted 
viscous slag which cay be readily drawn into fibres. However, 
the known types of slag, when used for known fibre production 
processes produce on undesirably large proportion of spherical 
particles or *shot" in addition to the fibrous material. 

It has not yet been definitely determined that the 
proportion of spherical particles is directly related to the 
composition of the slag used, but experiments have shown that 
the proportion of spherical particles is controlled, at least 
to sons extent, by the physical properties of the molten slag. 

Thus, slages of known composition tend to lose 
some of their glassy properties at temperatures low enough 
to provide the required slag viscosity of between 2CO and 
tCOO poise during fibre formation, Moreover, the rate of 
change of viscosity nay not be sufficient to satisfy the 
conditions required for slag transport to the stage of fibre 
generation and for fibre attenuation immediately thereafter. 

The object of the present invention is accordingly to 
provide an Improved slag composition with physical properties 
in the molten state such that it will, at least when used 
in some processes involving centrifuging of the slag from 
rotating discs or cups, produce mineral wool with a smaller 
proportion of spherical particles thaa previously known 
slag compositions. According to this inventioa, there is 
provided a aineral slag containing Ai 2 0 Jf 3i0 2 end CaO t 
with or without £30 or other components, the Al 2 °3 being 
present in the rango 5 - 30jS by weight end the Al^O. md 
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310 2 together ccnprrl 3 lrig at least 57* by eei^ht and 
preferably at least 50* by .eight of the co=pooltloa. 

Kore particularly, a aineral slag in accordance «lth 
the Invention nay be defined In terms of a rolune In the 
310 2 - .CaO-Al^-UgO composition tetrahedron:- 

(1) Tha relume eithln tha tetrahedron being specified 
by areas on sections of the tetrahedron correspond- 
ing to 10, 15, 20 and 25* Al^, 
The areas eithin the sections corresponding to tha 
conpositioa points giren in the following table, all 
the areaa being bounded by approximately straight 
lines. 



(11) 



10* AlgOj 



15* A1 2 0 3 



20* AljOj 



25* Al^Oj 



EgO 

5 

5 
10 
15 

2 

2 
15 
15 

0 
15 

0 
15 

o 

0 
8 
10 



S10- 
50 
57 
50 
58 

42 
50 
47 

52 

40 
40 
45 
47 

40 

38 
35 
42 



CaO 

Secaisder 
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In order to more fully explain the nature of the 
present Invention and to define aore precisely the range 
of olag corapoaitiona In accordance with the Invention, 
reference will be made to the accompanying drawings, 
of which: - 

Figure 1 la an exemplary repreaentatioa of 
temperature-viacoaity and liquidua relationshipa for 
slag compoaitions compriaing 10* of Al^ and varying 
proportion* of Si0 2# CaO and HgO t 

Figure 2 ahowa the range of perriissible proportions 
of S10 2? CaO and MgO for a alag In accordance with the 
invention containing 10* M 2 0j f 

Piguxe 3 ahowa the range of pernia3ible nroportione 
of Si0 2f CaO and MgO for a alag in accordance with the" 
invention containing 15* k ^2°y 

Figure 4 ahowa the range of permissible proportions 
of S10 2 , CaO and MgO for a alag in accordance with the 
invention containing 20* ^ 2 °y and 

Figure 5 ahowa the range of permissible proportions 
of Si0 2 , CaO and ligO for a slag in accordance with the 
invention containing 25* **2°3 # 

For a range of compoaitions having four components, 
each of which may be individually varied, all poaaible 
compositions may be repreaented diagrammatic ally by points 
within a tetrahedron. Tho liquiduo temperature at which 
a liquid of given composition nill first begin to cryatallise 
under equilibrium conditions is an equilibrium value and 
not quantitatively eignificaat unless slags are cooled 
at relatively alower rated than those used in the aplnning 
proceaa. However, the liquidua temperature givea an indication 
of the relative melting temperatures of different ala^a. 
TThen diagrammatic repreaentatioa is desired, the iiquidus 
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temperatures cannot be represented by a Una or ourface 
■lthln the tetrahedron, but, by taking a eectioa of the 
tetrahedron at shlch one conponent of tb^aUj Is held 
constant, the llquldua surface at a particular temperature 
nay be represented by a line. This has been done In 
Figure 1 la nhich a section of the tetrahedron for 10* Al 2 0 
has been taken and the llquldua lines for temperatures of 3 
1300°, 1400° and 1500° are shown. 

in Figure 1, lines of constant viscosity for the 
alag composition at H00°C. are represented by broken lines, 
the Tiscosity values being given In units of poise. The 
range of slag compositions in accordance with the Invention 
la represented by the shaded area on the graoh and It -til 
be apparent that this area is bounded oa its upper aids 
by the line for viscosity of about 30 poise, the greatest 
ralue of viscosity *hlch has been found to gire satisfactory 
results. The other boundaries of the shaded area do not 
correspond precisely to the llquldua line for 1J00°C. for 
the reason previously referred to, but do bear an approximate 
relationship thereto. 

Figures 2 to 5 hare been prepared on a olailar 
basis to Plgure 1 but, for clarity, shoe only the range of 
preferred compositions. 

Accordingly, a mineral ala- in accordance olth the 
lnyentlon may be defined as one C :-.ich contains between 5* 
and 30* by -eight Al^, and SiO,,, CcO =d iv 0 in proportions 
aithin the ranges defined by the shadcl cress nh<rcn in 
Figures 2 to 5 of the accompanying drarl^a nhtch illustrate 
the coapoeitlons for 5* intervals of Al^ in th, range 
10* to 25*. 

One ezm=?le of a composition la r. SC ordc-,;e olth 
the invention is as follow :- 
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Si0 2 *° P er cent b y "eight 

Ca0 . *'35 per cent V ■ 

A1 2°3 20 P er ceat " * 

^0 5 per cent ■ ■ 

Thio composition la particularly ouitable for 
the production of mineral wool according to the process 
described in our copending application Ho. 67855/60. 

Hcnevcr, other compositions may meet the requirements 
of the present invention and the proportions of the 
constituents czj be varied without department from the 
desired slcs characteristics. Further examples of 
compositions in accordance with the invention are as 
follows:- 



A1 2 0 3 


Si0 2 


MgO 


CaO 


10-15 


50-55 


5-10 


Remainder 


15-17.5 


45-50 


5-15 




17.5-22.5 


40-45 


0-15 


■ 


22.5-27.5 


38-42 


0-10 


■ 



It has been found that compositions according 



to the invention have the oorrect temperature - viscosity 
relationships for tho production of substantially ahotless 
mineral wool. 
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The claims defining the Indention are as follows: - 
t. A mineral slag containing A^Oj, 3i0 2 and CaO, 

with or without HgO or other components, the Al^ beLg 
present in the range 5-30* by wei.ht and the Al^ and 
S10 2 together comprising at least 57* b/ weight of the 
composition. (29th December, i960). 

2. A mineral slag aa claimed in claim 1, m which 
the A^O., and 310., together comprise at least 60* by 
■eight of the composition. (29th December, 1 960). 

3. A mineral slag comprising Al^, 310 2 , CaO and 
KgO in proportions by weight defined by the relume bounded 
by approximately straight line, between the following ?oint9 
of a tetrahedral composition diagram: - 

10* A1 2 0 3 



15* A1 2 0 3 



20* A1 2 0 3 



25* A1 2 0 3 



UgO 


sio 2 


CaO 


5 


50 


He ma 


5 


57 


■ 


10 


50 


■ 


15 


58 


• 


2 


42 


■ 


2 


50 


• 


15 


47 


■ 


15 


52 


■ 


0 


40 


■ 


15 


40 


■ 


0 


45 


■ 


15 


47 


• 


0 


40 


■ 


0 


38 


• 


8 


35 


■ 


10 


42 


■ 



(29th Dccenber, 13 50.) 
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4* A mineral alag comprising between 5* and 30* by 

woight A.l 2 0j t and Si0 2 , CaO and HgO In proportions by 
neight within the ranges defined by the ahnfed areas ahowh 
in figures 2 to 5 of the accompanying drawings and 
interpolated areas corroaponding to intermediate proportion^ 
of Al 2 °3 betneen 10 * 821(1 25^t. aaid interpolation being 
linear between adjacent aectlona defined by the aaid 
Figures, (29th December, i960). 

5. A mineral slag comprising 

Si0 2 40 per cent by weight 

CaO 35 per cent • ■ 

Al 2 0j 20 per cent ■ • 

UgO 5 per cent ■ ■ 

(29th December f I960). 

6. A mineral slag comprising 10-15* ^ 2 °y 50-55* 
Si0 2 t 5-10* I!g0 and the remainder Ca0 f the proportions 
being by weight. (29th December, 1960). 

7. A mineral slag comprising 15-17.5* Al^, 45-50* 
SiO^, 5-15* UgO and the remainder Ca0 9 the proportions 
being by weight. (29th December, 1960). 

8. A mineral sleg comprising 17.5-22.5* A1 2°3» 

40-45* Si0 2f 0-15* KgO'aad the remainder CaO, the proportions 
being by weight. (29th December, i960). 

9. A mineral sleg comprising 22.5-27/5* ^ 2 °y J 8- * 2 * 
SiOgt 0*10* UgO and the remsXiier CaO f the proportions 
being by weight. (29th December, i960). 

Dated this 22nd day of December, 1961. 

IHSUWCOL PHOOTCTS PROPRIETARY LL'OTED 
by Its Patent Attorneys 

DAYES 4 COLLISOI 
PELLCT3 IUS2ITU7E 0? PATES? ATTORirZTS OP AU3T. (IEC.) 
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